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International inequality in 
human development dimensions 
Mark McGillivray 
Introduction 
The human development index (HDI) is without doubt the best known 
and most widely reported multidimensional national well-being measure. 
Combining life expectancy, adult literacy, the gross combined school 
enrolment ratio and the logarithm of PPP GDP per capita, the HDI first 
appeared in the Human Development Report 1990 (UNDP, 1990). HDI 
data have subsequently been published annually, with index values now 
being available for more than 170 countries, and the index has generated 
a vast literature. Researchers and policy-makers alike have made exten-
sive use of the index, despite its well-documented shortcomings. Most 
attention has been given to various aspects of national well-being 
achievement at single points in time, through the examination of HDI 
values or rankings. Inter-temporal comparisons in HDI values have also 
been made. A relatively small subset of the first group of studies has 
looked at inter-country HDI inequality (Ram, 1992; Pillarisetti, 1997; 
McGillivray and Pillarisetti, 2004). 
The preceding studies provide estimates of HDI inequality for various 
years using a number of inequality measures. While this information is 
important and policy-relevant, it needs to be remembered that this index 
is a statistical construct providing summary information on well-being. 
Interventions designed to reduce HDI inequality among countries must 
focus on its component variables. Yet inter-country inequalities in these 
components have received little or no attention in the literature on multi-
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dimensional well-being. Looking at inequalities in these variables also 
side-steps some of the criticisms of the HDI, in particular the weighting 
and scaling of each variable. 
This chapter seeks to address the above-mentioned omission in the lit-
erature on multidimensional well-being. It reports estimates of the in-
equality of the HDl's four component variables for more than 170 
countries during the period 1997-2001. The estimates are obtained using 
six inequality indices, including the Gini coefficient, the squared coeffi-
cient of variation and two Theil measures. Each measure is population 
weighted. By reporting inequality in this variable and the HDI as a whole, 
the chapter updates the work of McGillivray and Pillarisetti (2004), who 
report inequality estimates for the period 1992-1998. 
This chapter consists of a further three sections. The second section 
outlines the inequality concept under consideration and the inequality 
measures employed. The third section outlines the data used and pro-
vides estimates of the inequality of these variables, together with that of 
the HDI and PPP GDP per capita. The fourth section concludes, high-
lighting the policy relevance of the results. 
Inequality concept and measures 
Milanovic (2002) distinguishes between three types of global income in-
equality: inequality between countries in terms of GDP per capita; in-
equality between countries in terms of GDP per capita weighted by 
population size; and inequality among world citizens, irrespective of the 
country in which they live. These concepts can also be applied to well-
being indicators other than GDP per capita. Type III is ruled out for 
this chapter given that the HDI is not applied at the level of individuals. 
Type II inequality is preferred, given that country-level HDI data are 
used. As Firebaugh (1999) and others have argued, a nation's contribu-
tion to world inequality should be relative to its population size. Large 
countries like China and India should have a greater impact on an in-
equality measure than smaller ones like Luxembourg or the Solomon 
Islands. Thus all measures outlined below are weighted by country popu-
lation size. 
It has become commonplace in studies of inequality to report results 
from the application of a range of inequality indices. These indices have 
different properties and can yield different insights. This chapter follows 
that approach, using a number of inequality measures. The following 
measures are used: Theil-Bourguignon measure (TB), Theil Entropy 
measure (L), the Wolfson exponential measure (W), the Gini coefficient 
(G), the squared coefficient of variation (CV) and the variance of log a-
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rithms measure (VL). These measures may be written as follows, for the 
rth well-being measure. 
n (Pi) TBr = 2: Pi H . ' 
i=l r,l 
~ (Hri) Lr = ~Hr,i In -'. ' 
i=l Pr,l 
n 
Wr = 2:Pie- hr,dJlh,r, 
i=1 
~ (hri) Gr = Pi -' (qr,i - Qr,i), 
i=l Ph,r 
n ( )2 hrj CVr = 2: Pi -' -1 and 
i=l flh,r 
n ( [])2 hr i hr i VLr = 2: Pi In-' - E In-' 
i=l flh,r flh,r 
where Pi is the ratio of the population of country i to total population 
among n countries, Hr,i is country i's share of the world value of the rth 
human development indicator, h r ,; is the rth human development indica-
tor for country i, flh,r is the mean value of indicator r among n countries, 
qr,i is the proportion of population among n countries that has lower hu-
man development achievement in indicator r than country i and Qr, i is 
the proportion of population among n countries that has higher human 
development achievement in indicator r than country i. The formulae 
for the above measures are taken from Ram (1992), Wolfson (1994), Pil-
larisetti (1997), Firebaugh (1999) and Lambert (2001). 
A brief comment on the ordering principle, in this case hr,i, is war-
ranted. In previous studies of HDI inequality (Ram, 1992; Pillarisetti, 
1997; McGillivray and Pillarisetti, 2004) the ordering principle is not hr,i 
but hr, i multiplied by i's population size. These studies have in essence 
followed the approach typically used in studies of the distribution of in-
comes by household within countries, which uses total family income 
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rather than average family income. This approach would appear to be 
questionable in the context of inter-country human development or well-
being comparisons. 
Data and results 
The main variables under consideration, as mentioned, are the four com-
ponents of the HDI. Life expectancy is intended as a measure of the 
health dimension to well-being. Adult literacy and the school enrolment 
ratio are intended to capture the knowledge dimension, while the loga-
rithm of PPP GDP per capita is intended to capture material standards 
of living not captured by the other dimensions (UNDP, 2004). Also con-
sidered is inequality in the HDI and in (non-logarithmic values of) PPP 
GDP per capita. 
All data were taken from the HDRs for the years 1999 to 2003 (UNDP, 
1999-2003). There is usually a two-year lag between the year of publica-
tion and the year to which the data relate. The data relate, therefore, to 
the years 1997 to 2001. 1 Data from earlier periods are not used as the 
HDI from 1999 is not compatible with those for earlier periods owing to 
changes in the index's design. The sample for each year consists of 174 
countries (n = 174, therefore). This sample comprises all countries for 
which data are available. It is tempting to refer to this as world inequal-
ity, though emphasizing that this is a rather loose usage of the term 
"world" as it does not take into account inequality within nations, only 
between them (Ram, 1992). 
A further comment is required prior to turning to the results. While 
the aim of this chapter is not to critique the HDI and its components, 
one should not be blind to the various limitations identified in the lit-
erature. Relevant studies include McGillivray (1991), McGillivray and 
White (1993), Streeten (1995), Hicks (1997), Ivanova, Arcelus and Srini-
vasan (1998), Noorbakhsh (1998a, 1998b) and Morse (2003). Some of 
these limitations, and the various caveats emerging from them, should 
not be forgotten when interpreting the results reported below. Among 
the various criticisms are the weighting of components, high correlations 
among components, the scaling of components, the dominance of the in-
come components, the treatment of income and the choice and interpre-
tation of components. 
The results are reported in tables 10.1 and 10.2. Table 10.1 shows in-
equalities in what might be described as the raw HDI component vari-
ables. As described elsewhere (see chap. 8, this volume), the HDI vari-
ables are capped and scaled prior to being weighted and summed to 
form the index. The raw component variables are neither capped nor 
Table 10.1 International inequality in human development dimensions 
1997 
1998 
1999 
2000 
2001 
1997-
2001 
1997 
1998 
1999 
2000 
2001 
1997-
2001 
Life expectancy Adult literacy School enrolment 
TBr T, W, G, CVr VL, TB, Tr W, Gr CV, VL, TB,. T, W, G, CV, VL, 
1.639 1.729 0.364 0.065 0.015 0.018 1.719 1.764 0.392 0.138 0.064 0.093 1.664 1.647 0.372 0.142 0.066 0.087 
1.638 1.725 0.369 0.065 0.015 0.018 1.712 1.753 0.395 0.133 0.059 0.083 1.667 1.742 0.379 0.149 0.072 0.092 
1.635 1.733 0.363 0.068 0.016 0.019 1.711 1.770 0.389 0.130 0.056 0.080 1.664 1.748 0.374 0.148 0.071 0.093 
1.631 1.733 0.363 0.068 0.017 0.019 1.713 1.778 0.391 0.128 0.055 0.078 1.666 1.743 0.374 0.149 0.072 0.094 
1.631 1.735 0.363 0.072 0.019 0.024 1.711 1.776 0.391 0.126 0.054 0.078 1.701 1.752 0.387 0.140 0.065 0.079 
1.634 1.727 0.364 0.067 0.016 0.020 1.713 1.764 0.391 0.131 0.057 0.085 1.672 1.741 0.376 0.144 0.067 0.089 
PPP GDP per capita (log) HDI PPP GDP per capita 
TB, T, W, G, CV, VL, TB, T, W, G, CV, VI, TBr T, W, G, CV, VLr 
1.671 1.721 0.376 0.065 0.014 0.014 1.683 1.763 0.380 0.122 0.048 0.057 2.337 2.243 0.573 0.482 1.172 1.003 
1.666 1.717 0.380 0.064 0.014 0.014 1.677 1.759 0.383 0.121 0.047 0.056 2.310 2.227 0.575 0.477 1.155 0.963 
1.666 1.733 0.375 0.064 0.014 0.014 1.675 1.772 0.377 0.122 0.047 0.056 2.303 2.240 0.564 0.480 1.151 0.982 
1.663 1.737 0.374 0.064 0.014 0.014 1.673 1.774 0.377 0.120 0.047 0.055 2.310 2.275 0.566 0.477 1.140 0.987 
1.663 1.731 0.375 0.062 0.013 0.013 1.676 1.776 0.379 0.119 0.045 0.054 2.301 2.289 0.565 0.458 1.078 0.931 
1.665 1.724 0.375 0.064 0.014 0.014 1.676 1.764 0.378 0.121 0.047 0.058 2.306 2.246 0.566 0.474 1.135 0.996 
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scaled. Also shown in table 10.1 are inequalities in the HDI and (non-
logarithmic) values of PPP GDP per capita. The most striking result is 
the similarity in the inequalities revealed by the HDI and each of its com-
ponent variables. Consider the results based on variable averages for the 
five years under consideration. Based on the Wolfson (1994) indices, for 
example, the HDI yields an inequality index value of 0.378. Those 
yielded by its raw components vary from 0.364 to 0.391 in the respective 
cases of life expectancy and adult literacy. Similarly, the Gini coefficient 
for the five-year ·averages of the raw components varies from 0.064 to 
0.144 for the logarithm of GDP per capita and school enrolment, respec-
tively. The Gini coefficient for the average values of the HDI is 0.121. 
PPP GDP per capita (non-logarithmic) yields substantially higher in-
equality index values. The Gini coefficient, for example, for 1997-2001 
average GDP per capita values is 0.474. That the HDI exhibits quite low 
inequality, and various measures of income per capita much higher in-
equality, has been also been reported in previous studies (Ram, 1992; Pi 1-
larisetti, 1997; McGillivray and Pillarisetti, 2004). 
The results for per capita GDP are especially interesting. Most previ-
ous research has generally tended to compare inequalities in non-
transformed values of this variable with various indicators, including the 
HDI, and has reported much higher inequalities in the former compared 
with all variables in the latter group. It is totally obvious that taking the 
log of a variable will result in it exhibiting lower inequality. It is also rea-
sonably obvious that income per capita prior to a logarithmic transforma-
tion will display higher inequality than life expectancy, adult literacy and 
school enrolment. It is an upwardly continuous variable in the sense that 
it has no statistical upper limit. This is not the case with most other 
development indicators. Life expectancy has an upper biological limit, 
and adult literacy and school enrolment are expressed as percentages 
and as such have an upper theoretical limit of 100. Many countries are 
as close to reaching these limits as one could reasonably expect. But it is 
not obvious that the log of PPP GDP per capita will exhibit strikingly 
similar levels of inequality as a number of non-economic (or income-
based) components, as reported in table 10.1. Moreover, if the results 
of table 10.1 are any indication, it might be concluded that using any 
one of a number of non-economic measures of well-being, or summary 
measures containing economic and non-economic variables, would pro-
duce largely the same picture regarding inter-country inequalities. 
Results for the transformed components, as they appear in the HDI, 
are shown in table 10.2. The interest here is whether the same sorts of 
results, as reported in table 10.1, hold after these transformations, and 
therefore whether the transformations (capping and scaling) alter in-
equality levels. The answer to the first of these questions is "yes", as ba-
Table 10.2 International inequality in transformed human development dimensions 
Life expectancy Adult literacy 
TE, Tr Wr G, CVr VLr TE, T, Wr G, CV, VL, 
1997 1.644 1.771 0.365 0.105 0.039 0.056 1.719 1.764 0.392 0.138 0.064 0.093 
1998 1.643 1.767 0.370 0.104 0.039 0.056 1.712 1.753 0.395 0.133 0.059 0.083 
1999 1.646 1.749 0.366 0.108 0.041 0.058 1.717 1.791 0.391 0.129 0.056 0.080 
2000 1.634 1.774 0.363 0.110 0.043 0.061 1.713 1.778 0.391 0.127 0.055 0.078 
2001 1.638 1.788 0.364 0.116 0.050 0.081 1.711 1.776 0.391 0.125 0.054 0.078 
1997-2001 1.640 1.775 0.365 0.108 0.042 0.062 1.714 1.768 0.391 0.130 0.057 0.085 
Gross school enrolment PPP GDP per capita (log) 
TEr T, W, G, CV, VLr TE, T, W, Gr CV, VL, 
1997 1.664 1.747 0.372 0.142 0.066 0.087 1.722 1.785 0.394 0.146 0.072 0.076 
1998 1.665 1.743 0.378 0.148 0.071 0.091 1.711 1.784 0.396 0.143 0.069 0.073 
1999 1.675 1.778 0.376 0.145 0.068 0.092 1.719 1.837 0.393 0.024 0.066 0.074 
2000 1.664 1.745 0.373 0.011 0.070 0.093 1.705 1.808 0.389 0.024 0.066 0.071 
2001 1.702 1.765 0.388 0.137 0.062 0.078 1.703 1.803 0.389 0.134 0.062 0.067 
1997-2001 1.672 1.751 0.376 0.143 0.065 0.087 1.711 1.799 0.391 0.140 0.066 0.074 
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Table 10.3 Correlations between the HDI and its component variables 
Life Adult Gross PPP GDP 
expectancy literacy enrolment per capita (log) 
1997 0.934 0.882 0.882 0.915 
1998 0.935 0.887 0.887 0.930 
1999 0.932 0.883 0.883 0.926 
2000 0.925 0.872 0.881 0.923 
2001 0.922 0.857 0.861 0.912 
1997-2001 0.933 0.881 0.888 0.926 
sically the same general picture emerges. This is notwithstanding mixed 
answers to the second question. The transformations to the raw HDI 
components largely leave inequality levels unchanged in the case of adult 
literacy and gross school enrolment, although very slight declines in in-
equality in the former can be observed. Slight increases in inequality in 
life expectancy and the logarithm of PPP GDP per capita resulting from 
the transformations can be observed. It must, however, be emphasized 
that in most cases the transformations only result in slight changes in ob-
served inequalities, hence the answer to the first of the above-mentioned 
questions. 
Ram (1992) and Pillarisetti (1997) observe that one would expect simi-
lar levels of inequality between the HDI and other variables if they are 
highly correlated. While noting that a high simple correlation coefficient 
between two variables is a necessary but not sufficient condition for them 
having similar inequalities (it is necessary and sufficient if accompanied 
by a slope coefficient between the variables of close to 1.0), a comment 
in passing on the statistical association between the HDI and its compo-
nents would appear warranted. Simple correlation coefficients between 
the HDI and each of its raw component variables are shown in table 
10.3. All coefficients are rather high, typically either just above or just 
below 0.90. 
Conclusion 
This chapter has examined inter-country inequality in the HDI and each 
of its four component variables. A range of inequality indices was used 
for this purpose. Data for more than 170 countries for the period 1997-
2001 reveal strikingly similar inequalities in the HDI and its four compo-
nents, consistent with the quite high correlations between these variables. 
Just as anyone of these variables paints a similar picture about inter-
country well-being levels, so too do they about inter-country inequalities 
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in well-being. Indeed, they tell virtually the same story about inequalities, 
so much so that researchers are justified in looking at either the index as 
a whole or anyone of its components. From the perspective of policy in-
terventions, it follows that there is no obvious signal as to which compo-
nent should be targeted if overall HDI inequality reductions are the ob-
jective. The contribution of each component to inequality in the HDI will 
be a function of that component's inequality and its mean value. Each 
has rather similar means given their transformations. Some other criteria 
or criterion should therefore be used in determining which variable to 
target. If we treat each as equally worthy, in terms of the human develop-
ment dimension they represent, then a possible criterion should be the 
relative extent to which they can be influenced by policy interventions. 
Note 
1. Both the 2001 and 2002 HDRs provide 1999 gross school enrolment data only, but for 
different sample sizes. As a consequence, in tables 10.1 and 10.2 the statistics reported 
for this variable for 2000 actually relate to 1999. 
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